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(54) FUEL CELL STACK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize a stack by ^ 



forming a through hole in each member of a stack and an 
endplate provided at its both ends to insert a fastener to 
fasten them, and by making a supply hole formed in the 
endplate to supply a hydrogen gas or an oxygen gas 
communicate with the through hole. 
SOLUTION: Four through holes (41a and the like) to 
insert a bolt 43 passing through an end plate are formed, 
and a plurality of supply holes (41 e and the like) to 
supply a hydrogen gas or an oxygen gas to 
corresponding through holes are formed. A plurality of 
recesses 50 communicating with the through holes and 
the supply holes respectively are formed on the inner 
wall of the endplate. A through hole 48a corresponding 
to each through hole of the endplate is formed at the 
four corners of a first and second gaskets 48, 49. An 
insulating plate 47 is superimposed between the 




endplate and a fuel cell, and is partitioned by the first 
gasket 48 and the second gasket 49. The through hole is 
also used for a gas introducing path. 
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JP 2001-6715 (Partial translation) 

"FUEL CELL STACK" 

[0020] 

The end plate 41 is entirely made of a metallic 
conductor such as titanium and is in the form of a plate 
having a predetermined thickness. The end plate 41 is 
provided with first to fourth through holes 41a to 4 Id pierced 
in its thickness direction, through each of which a bolt 43 is 
inserted. The end plate 41 is further provided with multiple 
inlet holes 41e to 41h in the vicinity of the through holes 
41a to 4 Id at positions corresponding to the through holes 41a 
to 4 Id, respectively, the inlet holes being for supplying 
hydrogen gas or oxygen gas to the interior of the fuel cell 40 
therethrough. Although the details are described later, the 
end plate 41 is furthermore provided with, on the inner wall 
thereof, multiple cavities 50 each for allowing the through 
holes 41a to 41d to communicate with the inlet holes 41e to 
41h, respectively (see FIG. 5) . 

[0033] 

According to the same figure, on the inner wall of 
the end plate 41, the cavity 50 for allowing the through hole 
41a to communicate with the inlet hole 41e. Specifically, in 
the fuel cell stack 4 in an assembled state, the cavity 50 is 
a space formed between the end plate 41 and the first gasket 
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48 , and the through hole 41a and the inlet hole 41e are linked 
with the space. In other words, the through hole 41a is 
formed in the end plate 41 so as to extend in the thickness 
direction thereof and be linked with the cavity 50 before 
reaching the other side 41B of the end plate 41. The inlet 
hole 41e, similar to the through hole 41a, is formed in the 
end plate 41 so as to extend in the thickness direction 
■thereof and be linked with the cavity 50 before reaching the 
other side 41B of the end plate 41. 
[0034] 

The through holes 48a, 49, 47a, 46a, 54a, 55a, and 
51a (hereafter collectively referred to as the "through holes 
4a") formed in the component members, i.e., the first and 
second gaskets 4 8 and 4 9, the insulator plate 47, the 
separator 46, the third and fourth gaskets 54 and 55, and the 
ion-exchange membrane 51, respectively, are provided so as to 
be coaxially aligned with the through hole 41a in the end 
plate 41. As such, the cavity 50 is linked with the through 
holes 4a in the component members, allowing the inlet hole 41e 
to be communicated with the through holes 4a in the component 
members via the cavity 50. 
[0035] 

In the through holes 4a, a substantially cylindrical 
tube 57 made of fluorocarbon resin such as Teflon is inserted. 
The tube 57 is provided for allowing easy insertion of the 
bolt 4 3 and for insulating the bolt 4 3 from the component 
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members. The outer diameter of the tube 57 is set to be 
smaller than the contour of the cross section of the through 
hole 4a and slightly larger than the outer diameter of the 
bolt 43. The length of the tube 57 is set such that the both 
ends of the tube 57 protrude from the end plate 41 in the fuel 
cell stack 4 in an assembled state. Specifically, it is set 
such that the length of the protrusion is equal to the length 
of the depth of a notch 58 formed in the bottom inner side of 
a washer 45 as described below. 
[0036] 

Into the tube 57 inserted in the through holes 4a of 
the component members, the bolt 43 set to be longer than the 
tube 57 is inserted. On each of both ends of the bolt 43, a 
washer 45 is placed and threaded onto the end plate 41 by a 
nut 44. The washer 45 has a substantially cylindrical shape 
with a through hole 45a formed in the center thereof, and the 
notch 58 having a substantially tapered shape is provided on 
the bottom inner side of the through hole 45a. In the notch 
58, in an assembled state, there is provided a rubber O-ring 
60 to be hermetically brought into contact with the peripheral 
surface of the tube 57. 
[0037] 

On the inner wall of the through hole 41a in the end 
plate 41, an annular recess 61 is formed along the peripheral 
surface thereof, and a rubber O-ring 62 is fitted into the 
recess 61. The inner diameter of the O-ring 62 is almost 
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equal to or slightly smaller than the outer diameter of the 
tube 57, and set so as to be hermetically brought into contact 
with the peripheral surface of the tube 57 . These multiple 0- 
rings 60 and 62 seal the clearance between the through hole 
41a and the tube 57 at multiple points, preventing gas from 
being leaked outside . 
[0038] 

In such a configuration, for example, when oxygen gas 
is supplied from the inlet hole 41e, as shown in the white 
arrow in FIG. 5, the oxygen gas is guided through the cavity 
50 in the end plate 41 to the gap between the tube 57 and the 
through holes 4a in the component members, and introduced into 
the grooves 56 on the other side 4 6B of the separators 46. 
[0039] 

In this case, since the contour of the cross section 
of each through hole 4a in the component members is set to be 
slightly larger than the outer diameter of the tube 57, there 
is a gap between the tube 57 and the through holes 4a in the 
component members, and through the gap, the oxygen gas is 
reliably supplied to the grooves 56 on the separators 46. 
[0040] 

According to the above configuration, the oxygen gas 
supplied from the inlet hole 41e may flow through the through 
hole 41a in the end plate 41 and be discharged outside. 
However, the O-rings 60 and 62 act to block such a flow of 
oxygen gas, and the oxygen gas will not be discharged outside. 
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In addition, the O-rings 60 and 62 being provided at several 
points increase the reliability of sealing, improving the 
sealing effect. 
[0041] 

By configuring in such a manner, the through holes 4a 
formed in the component members used for inserting the bolt 43 
therethrough can also be used as a guide conduit of hydrogen 
gas or oxygen gas. By virtue of this, the region on which the 
grooves 56 can be formed in the one side 4 6A and the other 
side 4 6B of the separator 4 6 is made larger than when the 
through hole for bolt insertion and the inlet hole for gas 
supply are provided independently from each other. More 
specifically, this makes it possible to increase the number of 
the grooves 56 or the length of one groove 56, resulting in an 
increased area where the hydrogen gas or the oxygen gas is 
brought into contact- with the current collectors 52 and 53. 
This allows the reaction of the hydrogen gas or oxygen gas to 
proceed smoothly, thus contributing to the improvement of the 
high output of the electromotive force in the fuel cell. 

[0043] 

Further, in the fuel cell stack 4, by supplying 
oxygen gas from one of the end plates 41 through either one or 
both of the first and second inlet holes 41e and 41f, the 
oxygen gas is allowed to flow through the grooves 56 on the 
other side 4 6B of all separators 4 6. Here, oxygen gas is 
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normally supplied in the form of air. 



